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[TITLE OF TSElS^MTlON] 

51 ■ fl device character!*** by 

[Claim U A 



[CLAIMS] 
[C 

compri sing : 



sln9: . , a respectively on cue up*.* 

. pair of «t.i layers p«v^« 

race of an ins.ulsf.in3 
3ur£ a« 1—* t . ar „„ 3 «d cn «» 

* liaht emictmy 



base; and 



311,1 n „e=t= «*• P*^ °* metal laye " 

a M «l -« tiM c the pl u~XitV »t 

cn each - - — — aW 

->i Thfci light cmitcmj 
[Clan-m 21 Tlie 9 plating. 

♦.-,1 connection is a tm« * 

aceordlw to cU- 2. 

[clai . ,3 X^t ^tt,« ^ £iiied 

v „«h-noi- plating has a hollow P 
vmereln the through-Hole 

2ta1 ' ^or-ding to claim 1. 

[Claim 41 Tne - t a 



with metal 



Che plurality »« 1! -9 n ht at a 

llghL -l— " e confix. ^ ciement 

nd a second 13-y" 1 - 

preao r e ™ine<l ne« -»=-» t than the 

■r. liaht at a low" neat 
configure « ll9 * 

w I1 , t Xitf* — - 



_ f light emitting 

<*« plux.l^y Ujht «i«i M 

llahc element, «•« «re 

blue light emi =m1t -tina elements. 

,lel«.n«. «nd two or more ac<=OI din g to =1-1 « 1- 

. Th „ ll fl ht emitting ac<= ° 

^ itcin3 eiBroMCS comvllse one 

tM P1UraliL> ' f two gree n U H « emlttin, 

, and «o -a — aevlce - 

-71 A light emit-tms 
[Claim 7] a J- a 

Lsin3! n *ntv o£ lea^ provided on 

•«ir\cr a plurality UJ - 
a su l>strate comprie^g 



comprising : 



- i-ulati^ ba.: ^ arra naed ou * 

a plurality of ii** t — ^^et-min^ 

nf the substrate xn a P 
-<^r,« a Burface of tne 
line along a 

direction: and ^fiauxed to connect tne 

f bonding wires config^ eQ 
a Plurality of bond, pluralJ r.y of lead- 

- .-» -«- — •;, „„ „„,„. - ... 

ln the predetermined dire 

b " e . ttlng a.v1c. according « cMi<» v. 

[Clalm 81 T fce Xi 3h t omittin, ^ ^ ^ 

_ t :d e thcreot on 
opting provided on a ope ning boing 

«ts are arrayed, **>- a 
liauu emitting elemen ^ emitting 

•i che plurality 
. t- n surround tne f 
configured to bui. nr . cally toward the 

^ • a positioned eccentrically 
element* and be.ng comririsin g a 

pl urality of ending wire. «x* • 



fiaured ZO seal the plurality of 
- „,terial configured ^ 

li^ "» 8parrtt , fill the opening in 

.. „^ina elements and Lu fill 



light emitting * 
reflection case 



tion case. claim 7, 



wherein 



O 



B. 



. £ liaht ~.l«in« 3 

llght o.i.tin. ^ a secona light e „ iCt i»* 

it» lis** emltLiaa *«• " fitting »« 

= first electroae on i« i13 
««» t haV1 ' 19 itG siat , remote irorn Ll» H«" 

siaa a n<, a second « l " - 

tM first * ttlM el « me nts ««» 

f tie aliay ot tno p - 

in the fust H-gnt p1pCtrode are 

^ the firnt electrode *nd the 
of the array- the determined 

..iKon perpendicular w 
deposed in a pusxt.cn arr *nged 

■ „ the first liflfct emit tins 
auction, wnxle - th ^ £ . rgt 

at the portion other *~ the -a o* ^ ^ _ 

eleC trod. - .eeond — e ~ 

predetermined direction. , to claim 7, 

„ in the .uh«rate is a printed cir 
wherein the insula ting ba« ^ 

plurality Of P-v,ded 

circuit printing method. ^cordinq to claim 7, 

- n 4- fitting device accorainM 
tCl.im 111 The li^t fitting ^ 
hfltrate haS a lead £^ structure 
wherein Lhe substrate 



ro the plurality of leads 
i« a d frame ^corresponding to trie Pi 
placing a lead Erame 

*n insulating material into the 
within * mold and pounay » xnsu 

•M-ina device according to claim 7, 
[Claim 12] The light emitting devi 

lit v of llcnc acting elements co^rx** one 
wherein the plurality of ligriu . ^ lricr 

, nt one or ,nr. green light emitting 
blue light emitting element, one 

and t«o or more red liflU* fitting element.. 

g CQ claini 7) 

[Claim 131 The li«Ht fitting dev.c* 

, ... a the Plurality of I.,- emitting — B — 
wh«,e,n the p fitting ,iements. 

bluQ light emitting element, two green i*g 

and two *.d U 9 ht emitting — charac termed hy 

[Clai m 14] A light ending dev.ee characte 

comprising-, ely on t he upp^r 

a pa ir of me ta3 layers provided respectively 

., rface 0 f an insulating base; 
eU r fa « and lower surface or a 

. P1 »— , .« i«« — - ™- — - a on a ;;; d 

„ tal laye r in a predetermined 
„ B ,, rface uL the metal xay«J- 
liae along a surface u . . ating 

c- n1 -ri=are o£ the insulating 
nrovidcd on the upper surface 



base ; 



,. mirpl , to connect the pair of 
a met.l connection configured 

,etal layer, to ^ other at a P — - « - 

plura ilty Of 1^ — - diBPOS r ; t rlne C t the 

a plurality of hiding wires conjured to 

-, ffl «t s to r.h« metal layer, 
plurality of light emitting clement, 

■ a d on the upp.r surface of the insulating - xn 

^ ho the base 

predetermined direction or on one 

,^ c6 according to claim 
CClai* 151 Th* Light emitting device a 



line . 



• w ^ 

a reflection having 
lhHtraCfi comprises a retxc 
14 . Vherei* Che ou bBt r a - ^ ^ plurallty 

an opening provided on a - e ^.^ 

- = srfl arranged, earn v 
of ught emitting element ^ ^ fitting 

d to surrnund the plurality 

confined to nrricall y toward tne 

positioned er.centricaiJ-y 

elements and *«i»S ^ coinpri . sing a 

plurality of bonding an ^ 

serial _ t , e 

•ttina elements anfl to m 
liqhX emitting 

reflection ««• ■ acc „rdi»g to claim 

< nfil The light omitting device 
tciaim 161 9 element8 comprise 

the Plurality of lighL fitting 
14 , wherein the pi lxght 

m it-t-ina clement. 
„. blue IMS* enitci n g alerts. 

and r.wo or more red Uj" 
«. accoralM „ 

, el .,« 17! *» 

„ in th , plurality of ^ 

m nrrina element, two y 
one blue lia*t emitting 

, r ed light emitting elements, 

elements, mid two re for giving a 

mi a liaht emitting device 
[Claim , arrav co emit a mixed 

r chips disposea in *n arraV 

plurality of ufl> chip plura lity of lkd 

-a of lights emitted from the pj. 
lig ht composed enar acc.ri».d by 

chipB . said lignt emitting device 

comprising: pr0vidc d on the upper surface 

an "LED chiP connexion lead pro 

ot an inflating b«o; ^ ^ ^ ^ 

a power supply connection lead P 

«f rhe insulating base; and 
surface of the connection 

a link lead configured to connect the 



supply taction i«a ^ 

lead CO Che power supply - 

„f the insulting base wherein 
lover B -£ac, ? «f the mnria . s - a plurality of 

„ led chip connection Tad compri^a. 
th e chiP pl ura1ity Of LED 

„ a coBn.cr.lon. t M <™ 

ot chip. — confix- w 

„irh tlw plurality °£ 

,n;4. v n f LED chips, 
grated f.om t*e P— V ^ ^ 

[Claim 191 The light «,lL«:xn* device 

18, wherein: reg ion having 

ipad has an elongated regi 
t-He common i paa il , . . ^ 

, , t h suffi^e-nt to levied with 

^determine* »1«li> l-» e » 

the plurality o oiurality of 

r led chipo comprise a first piu 
chR plurality of led chip 

LED chips having poext, wluralit y of L=D chip. 

««-r and. a second plurality 
face thereof ana a. 
emitting ,. ht emitting 

having punitive and negative 

* 0 ™d a substrate Bide thereof; and 

face and a chips are 

nA second pluralities of " hiP 
the fi^t and accon P 

t .lv loaded into the elongated region of 
alternately i° au * u 



lead 



, ovicsJ according to claim 
lc iai» 20] Th* 119" fitting device 

, .i Dce a plurality of through- 

unk l«ad compriooe a t> 

19 ' W ^ rfiin _d ~ connect the c— -ad to the 

M1 . plating, configured ^ ^ ^ _ 

power supply connection lead at 

r.-mralicy of Ii"t LED chips. 

plurality according t.n claim 

[Claim 21] The light emitting device 



hole platings con^gured to 

. ■ The lig^ u emitting 

[Claim 221 Ihe g com pri e «9 : » 

^ a uoT5]y connection ie*a 
18 . wherein the p euX5P ly or a ground; 

either a power supply 
common lead competed CO d or 

leads eonneccea i-w 

»nd a plurality of separate 

the power supply - 

HPSCKIPTION OF THE INVENTION 

[0001] 

tT.rtnical Fie!* of U» lotion] „ uitabl . 
The " la " 8 bright or 

fr ontli^ in 1^ — * prop * r ti*s 

a ligWs emitting — - — h ~ L ig irnprOVed , ^ . 

■ „ he*t radiation .fifici-ney i- ^pr 
homogenized. coior balanC * can 

_ ,h ira is obtained and, thus, 
compact structure ower ing in Llie 

* and unfavorable phenomena e-oh « 
be improved and shortening of the 

; OUL put o £ ii^ * iemencs 

service lif« can be avoided. 
[0002] 

[pri ° r ■ *.vice for bacXllgW in 

• *i licrht emitting device 
A convention.! Ixgh exam ple, in 

£ul l color liquid crystal panels is 

fie Patent ^id-Open No. 329044/1999. 

100033 omprisftS: an T.ED chip array 

This M gnt emitLin* device c^rx... 



' • w 

- t a) and an 
t FT) for green l^J » 

« . de ,. etiBn previa- -ucu 

.1 array entexo 
U S « I«- ptopaga t 0 threw* t*. 

* i s auided so as tw * 

.b-cXXlgHt to b. e ml t^ rMpMC iva color- R. 

ir«uli of the LEDS for r»-P 

', an onf.going face. B«^" Thcrcfo r«, ^pon 

a narrow-band .mission sp.^um. 

ttIld B h B B a narrow Qf R , G , 

vi t fo for Ri ' 
^riva LEDs nan Joe 111 - LAt - 

and B CtoP 1 ttie re ^ 
. 1« b — ~ a ^ — — 

[0004] 

v, coved toV the Invent ion J 

^ the conventional 
A ccoraxua to tn emitt ing device 

cha ractP.ristics of each 1^" 
: sin ce radiation charac ^ ^ ^ deterioratioa 

Varies tro m position to posxtxon, ^ 

light emitting element. Thx 

co lor 1,.1-c. ourt ., 

* have shortened servi 
power output and have 

undesirable. a and B, have both 

„ aM fitting elements, such *s a 

^ . elecCrod e S on lig™ —tin* ' — 

• P-" 1 ^ *»* ne9ttLXVS , tne nU ^ «r bonain, wir GS 

^■~v> can increase the uu» 
Lhereof, which can ^ bonding 

— "\::n.™:r — — ■ —■ 

wires coupled to 

■„ rt ^ficalt to achieve, 
packaging arrange^ is diffx^l 



[0005] 



. • „ obiect of the invention to pxuvxde 
Accordingly, it is an object ot 

■« which UomogcneouD radiation 
* light emitting dev.r.e in which 9 

■ and thus. no significant 

eb«act«l,tl« can be obtained and, 

• co ior results from the elapse of tine- 
Change balance - color 

It i. another object Of the Invention to provi 

-ice in ^ effi ^ nc : o ;; 

obwine a and — — - — 119 

output and sheening of service X«. — — 

elements can be avoided. 

« 1H . turner o M «L o £ <*• i—tlon to P"«^ 

. . „ havinC j a compact structure, 
light emitting device having 

[0006] 

[Keui* for Solving the Problems] 

T , e ab o. obl-nr. ot the invention can be attained by a 
lig nt emitting -vice charactered by — 9 : a pair o! 
_1 P-a. re^^ely on the upper , 

-, base- a plurality of light 

lowft r surface of an inflating base, 

n ente arrange ot, the metal layer provided on the 
emitting elemcnte arranged 

= metal connef.f.ion 

uppe r .urf.n- o £ the ln»Ul.tin« b.... «d 

t . tb. Pair o£ m.t»l 1»V«" « e«n otb-r »t a 

that connects the pa^ «*- 

, -=-M rv u£ light emitting elements 
position where any of the plurality of 

is disposed. 

ft «orain 3 to «,«. construction. g.»«. t - th ° 

,,, rfa -e of the insulating 
«»1 l.y« provi*.* on the „ppsr surface 

. • a r- hransferred through 

Dase into th» air. «*. 1» -«itxon, 



is increased, tne 

Purser, since th« radiating auxf.c. 

radiation efficiency can be improved. 

j ^t, insulating 

. plurality o £ li3 - — - ar " n9ed " D d 

b _ llo . .x- * — - - — * — — d 

aire otio„: a,, a P-U. o £ —ins « 

, _ p( . t ion or on one 
plurality of isaas in tne pI *!.«— « 

: side relative to the b»=« 

Rcc or di n g to construction la the oon».c t i« o £ th. 

plu rality o £ li.Ut „itt,« — = to tto P-rality o t 
throu9h t o^ 5 t". connection is o»* in - 

a that tne bondiny wire ha, been render 

perpendicular to a direction lu which the plurality of ^ 

,«av«d The plurality of light emitting 
emitting elements are arrayed. an t 

* first li*nt emit Ling element having fx«t 
elements comprise- a first 

ana secona .1-ctrod.. on i« "« El < S * 

»r,rf a cecond electrode on ins Side 
lig*t. emitting face side and a cecon 

face The term "light 

remote from the light -mi thing lace. 

em itti ng .l-«.r.- as used Wr.ln »ea n a a 



10 



The term "substrate" 
v ; M first and second elecuodei, The 
LED having first formed by 

a printed cirr.uit fcoaro. 
r *fer S to. for example, a Pr lcCtrod o S on a 

h connect^ t.o ti«t and second electrode* 
providing lead, connect substra te having a 

. , bv a circuit printing u-thod. and 

toaoe toy a lead frame. 

structure formed by placing - 
lea a f ra.e etructur ^ 

, inCf to leads connect^ to 
corresponding to i material 

^i* and pouring an insuiauuy 

electrodes, within a mold and P 



Into the mold. 
[00OH] 



„ „M..t of the invention «» b. by 

The above ofijecu <-> 

* v, v comprising: a pair 01. 
lig ht emitting device , hy 

ecal lay«- P-idod respective^ on Che uppex surfac 
raecal W«r» P plura lity of 1 ifl*t 

^ surface nf an insulating base, a P 
10WCr S . on a bas « line alon, a surface of 

«mi«ing elem^t. arranged on a b* S 

, layer in a predetermined direction provided on 

. , t . nq base - . metal connection 
— -.ace o, the .neulatmg 

£iqured to connect the pair of metal 1^" to 

.oafxgured plurality of 1^ Bmittlny 

at a position where any ul the piu 

n «iirv o£ bonding wires 
, anri a plurality U1 - 
•.♦-a is disposed; »na * ^ 

. i li<?ht eroittiua 

co n £i9 ur.d to — ' C*. Pl»»l.cy 

relate Co the base line. 

,, no to this nnnstrucniC, h^t "°" 
According to tni» 

„t-« is rel^sed through the 
polity of HBhC - 
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ntv of light emitting 
in th« connection o£ che plurality 

, a f leads through bonding 

elemente to the plu.alxty bnnd ing 
iD carrie d nut in such * s-te that 

reAuce che 9ize of 

wire has rendered ^«t«c. dirccti on in 

d . ce m a direction perpendicular to 
r vip device m " 

100051 „• t ot c,e invasion c„ .tfin.- ny a 

The abOVe ot XjED chip- 

eml t Ci n g .-ice fo, d,iv,n 9 a plur.. 

.„,, to ™it a mixed lig^ c^opo.ed 
a i.po.«a xn an array em lcclng 
fitted from the plurality of 

... b ein 3 characterize* hy comprising: .» 

devxue being fllirfaC e of an insulating 

n i Pa d provided on the upper surface 
connection 1^3 P ro * lower 

lerad provided on tne 
base - a Power supply connection Tad Pr 

baS , - link lead configured to 

o£ the insulating base; and a link ie 
Bur£aCB ° £ n leafl to the Power supply 

connect the «D «*ip connection 

- lead b .tw.«n the upper and lower aurfaces 
connection lead *er.w i0 n lead 

. .. in ch e LED chip connection 
in.ul-ilng connec ted 

■ a plurality of separate 1-^ 

cumpnses. a cnn , m on lead 

^^raiiLv of LED chips; ana 
„,= ,-i-i v to the plurality 

the common lead n><=m« j-^ 

„ heat generated iron, the plurality of 

and configure to absorb heat ge 

LBD chips- generated from the 

lo th i s construction, heat gener 
According Lu cms 

rVirnuu i, a common lead m 
lurality of LED chips is released, through 

4 lead provided on the upp« surface 
the LED chip connection lead pr 
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«nd in addition, is 

* 1-hrnuah Ui« link leaa ' 

transferred throuqn v , r£acc of the 

nn the lowei surface 
-, _„ j provided on 

connection lead p FurC her, 

v, and is men r*le«ed into the a*r. 

insulating base, and radia tion 

nurfaee is increased, the 
Kince Che iadi.tmg ourface 

efficiency can be improved. 
L00101 

[Emb odiruont B of th. Invention] 

, • „ a light amit.t-.ing device 
Fig x is a diagram showing a lig* 

n , of the invention, wherein Fig. 
h« « firot embodiment of tne 
according to a fxro aur£ace of th« 

, (a) is , d1«flr«, Shying the upper surfac* 

r . ! (b) a cro^-seccional view t**en on 
emitting C^ice, Fig- 1 ^' "* 

line i-A Of P13- 1 (a) ' " U 

, ou r£ac» of the liflBC 
pa »,.m provide an «*e uPP« — 

, he il g nt emicciua device. 

" ■ , lo 1 (-) a casa and . Illllns — *« «™ 

understanding/ in Fi9- nots „ ow „ TMliBM 

t frO a resin is not snow 
no t shown. *nd. in Fig. 1 «=) - * r 

- oM ri«« a printed circuit board 2A on 
emitting device i , nt . prt 
which . M to ~ x,— -i* - ^ y on 

A Pluranty „I LBD. 3 (3«. 4 

go as to surround the plurality 
having an opening 4a provided so 

. rovid^d A filling -ember 5 of a transparent 
or *ED. 3 13 Provided- ^ B ^ 

e P o,v -sin seals the plenty of LEPs 
openiny 4a in the caoc 4. 



[0011] 
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' W , f a 

■ . * circuit board 2A h*s a base 3 
The Panted circuit, reflectatl ce, 
heac resi^nce and high wh.te refle 
serial *«vxng heac nnCaining a white colorant 

for example a gxass k circuit hoard 2A 

whit p reflectance. The printed 
saving high - paccerji cornprlSC o 

v,aS a metal pattern. ?n 
al?n has a. * . qxeen 

, 6E «o. <™ respectlveXy f« red 

and 3p> resBe ctively, 

<R1 liqht elements 3U, 
"* bl " S er . urf «. » at — »■ «* » " 

ho the plurality of ^ 
loaa 6 e cc-on to P 2 ^ 19 

cMi i 5 u«a «o Prevent .!»« 



6B, 

[0012] 



separate 1-^1. «• «=■ baoo , 

60 p„via.d on th* upper surface 2. of 

. . ^ unoer surla.ee <J» « 
6Ci provided nn the upper 

. , 2 b Of tfie base 2 ana a 

nrovided on trie j-^w<- 

jjatinci section 6C 3 proviuc^ 

heat radiating a 

-in. the common ieau 
, The electrode face 6d m 
the base 2. The «!• 

^ o Th. electrode taces 6R1, 6G lf 6B X 
substantially = shape. Th. sur£a ce 2a of 

„« 6 R 6G 6B provided on the uppp.r 
separate leads 6R, 6G, o 

^d to the connections 6R 2 . G0 2 , 
rhc , Yjase 2 are connected to 

Clie , 11Tfaoo 2c of the base I • 

are provided on the lower surface 
which are jjj- -filled into 

q - 9G 9B and a solder H ^ llea 
Through-hole platings 9*. SO. elect .™de 

„ an 9G, 9B connect tne 
the through-hoi* pi-r.,ng» 



6B " 6 °' ' „ l#ad fi c P r 0 viasd ou «». upp« 

■■ n t-he common leaa n ^ 

section 6C, provide* on U» t „„ 
, „« 10R inn. ins- sold" 11 m 
' l ' tU - 0R 10G , 10Bl M a - «*■ 

' Pl " in9S ' 0R loa . io* - — 
tnrouah-hoie pi.tx«i. »»■ larfle 

,„ The LEDs 3S, 3B can generat 
felov the LSD. 3G. 3B. ^ £a „ 

q u«nt1t.y ot Heat, won* the pi 

. a function as a face mounting 
2 b of the bane 2 ^ ^ desCribea in 

fitting device mount ^txat., ^ 

., v, i«« Th* nonnections 6*2- 6G 2 , 6B 2 , 
greats detail t emltcinq 

nec t*d tn 3 wiring pat«ru P^vxded on 

device mouuL substrate. 



100 1 « - blue light emitting 

lurality of i*EDe 3 cowrie a *> iUB 
Tll e Plux.lxty XjEP 5 r f.-« 

, 3B d±.po«d in the center ul the a 
el ement di*P dispoS *tf respectively on 

red ngw emitting el—" • n 
., lof tho blue liahf- emitting elemeuL 3B 

reepect i.e,v on outer 
li3 bt emitt^a elements 30. ^ 

r the red light emitting elements 3R, 
sides ul the ^ d iight fimitting 

. ^it-t-ina element 3B. 

the blue ImW MiittiM e AUnGaP -ba S c 

* ™«r» o£ for example, an 

„ tor which ™« l^hc. The red MO 

semiconductor which „ 8lK uo4« 

,™ci surface and a secon" 
flr .t -lectroae 3 a ua it. ™« 

■„ lover ourfac «•« «»t .lac«oO. 3a 
" ected to tk. .l.ct.rod. lace em o£ 

surface is P.lectrlcally connected 
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rhe lower eurtace 

- C «-ic.xiy — d * condu=cive aaheslve . „ e 

^ « - t- — u "° 9 ; ' 

sreen led 30 — - "» " ~ jG haB . tirst 

liahx Tlie green LED 
which emits grfi«n lignv. , e 

d , 3e cond electrode 3h on its upper .urf ao.. 
electrode 3a and « ^con eleCtrnfle 

curface iS mechanically «ua.ct.d to 
The lower nurf.e. ^ adhesive . 

6 p ox the congou lead GC with the ai. 
face ot th all connected to the 

j -i^ -i *; electrically 
Tll « first electrode 3* « 

, „>* the bonding wire 7G . n 
, - face bUi i° r G through Che 

electrode face o common 

^ 3b i* electrically connected to 
second electrode 3b ^ ^ 3B 

. h« facp fid through a bonding 

le . Ga , baSe ^conductor which 
uprises, lor «a WP la. ^ ^ a 

i, r The b1«» LED 3« ^ s * IilSt 
B «cond electrode 3b on rts upp.r 

-nically connected to the electrode fac. 6C, 
mechanically adhcsive . The fi»t —--rode 3. 1. 

lead *C with the aid of a* adhaaxv. 

x urically connected to th- tetrode face «»x 
el «aiically . c 3b is electrically 

7B The second electrode 
a bonding wi ra 7B. me r>iroWl a bonding 

OTn elcct rodp. face throuyh 
rnnnpct ea to the common electro 

connecLtsu >- a n and 

. Hv ,lv for colors l "" 
m . 0 TTrns 3R jg, 3B respectively 
wire 6B. The LF.ns JK, , 3 ■ 1 

„Ho of, fftr example, i - J • 
B nave . liU - in— ,y »t« 

^ and the number of tne 
* -red LEDs 3R used, ^ a 

number of the red Law 

, are afi described above, for example, one, 
LED * 3G uaed are, ^ 

and tw0 . r ^pectivelV, - optimal intend 
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- „nite li*Ht through mi *Infl of lis*" R. 
. fnr nrovidinq white ugnu 
O, and B for pro . B . a : 6 : 1) really*- 

G. and B example, R •• G 



C00l4] TM i n such ao 

. 4 1. formed of a white resin, 
The case 4 j.5 

» white coloxant havxng hign 

reflect ,nc R incorporated therein, - 

^ a* after mounting the printed cir 
pri n.ed clx«-i t bo*rd ^ ^ 

- xo.a.a — - ™ 3 on - * ^ 

, ■ -h will be described later. Tn« w * 
mount substrate which w,H be 

• d ed *o that the center of the plurality of ' 
i. provided tha. ^stance - 

, -,- n f the opening «ia a 
sp ar.ed trom the cenfx of the 

caS « 4 ir.y also be formed of a 
is applied onto the opening 4* - 



[0015] ,. 

• ■ , B vire 1 accordiny co the fxret 

Iu che lighc omitting dev.ee 1 a 

WT , 3o 3B, *nich generate a 

t. >- f--rnm the LiEDti 38, JD| 

T «xativexy X«- of he,,. 

T , 6C prov idefl °n Che upper -urfoce 2" 

„„, d 

2 * intn t*. .11. , d 

i into the «r throuah the comaon Xead 6C P rov, 
reXe aa «l into the 

^ , P nf the insulated base ^. 

the lov,er surface 2c Of tne 

afflonq th * TjEDs JR. 3G ( 3B to be 
radiation ch-acteristicn anong th. 

• d a nd th„ a chanae in color balance ov.r tx«. 

wered power 

r .d«PPd. Further unfavorable ph.nom.na. 
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* . lit.. by " temI,eracuIe 

ris6> of tne l,ed 3 u « b. -vox ■ lmpre ,v.a, «*icK 

„ tfc. radiation elticiency =-« be 
iB incr.««a, I*. r»d, pheMeM . surf. " 

1 (a) bonding vfi^s 7R - 
in Fig- 1 iai array 
* LED s 3 and are extended from 
toward the arr*y of 3 can be 

„ n€ side thereof. ™ P 1Uia llty 

a^-ed in a, .cc«uucxc & 

,. f u M 0 f the opening 4*, 
TM. reduces «... -xdth flavice t has 

, , is = t tne width w 2 
„ . structure such that 
compact s u.v_ 



Taeen reduced 



redUCe " v nCB K g a..a » « for-***" lioht. 1«« 

be efficiently emitted. 

,-f-acre the draft angle o£ tne * 
later stage, 

. ■ t ^ reflectance, » 
. - u.viTia hian white xeia.= 

G ( and B. TWefore. tne printed 

can bc reduced- AdditxonallV , *he 
and the power c & n e d in a small 

>, .d 2A u«.A 1- °ne which can ^ produced 

r::r..:: ^ — - 

size light emitting device. 



«n embodiment of the 
„ ie a digram ^owmy ^ 
Fig - " <ttirig device 1 to a SacklxgW 

ero ,... ooeloM l taKen on 

<»> - • ViS "' J Fig 2 le , a Ct o,-— vi« 

taken on c -= of F%S ' ^t.m. 21 Bxovia.d 

, . a lighc emitting a«»« n " 3Unt 

cM light e mi«,n 9 d=vx = . m ^ light 

6R ' " b er . M 2 i: and a »«"» s «"° n 

, 4. t irrHt from trie x LM " 
23 such that ngnt i Lo 

. £aC c 23* and ^ guided so 

— — h aD — ' 4 - che llghL guide ... 

propagate through the emittefl from 

1 white backlight to 

. n 23 though an outgoing 
Che lig^ ^uide section 23 tft 



t00l7] • „. a light guide plate 

■ Am acction 23 comprises: a H<?nt 9 
The light gu.de scctxo polyca rbon a te , 

, ed of a transparent material, .uch - *° 
230 f0rmSd ° lace 2 3, «hich is Provided on 

= lection plate 

acrvl. or gla**; - -* £leCt fortned c £ a 

, ,30a of thP. light guide pl*U. 230, 

the bacxside 230a Kthalate or the liXe. *ud 

^■r Tjolvythylene tercphthalate 
^" tllm ° t J ght indent CO the indent fee. ,3a 

frOW the lifl^t «itcing dev.ee 1. ^ 

* „ the surface 230b ot the light «U1 

wnlch i» provided on the surf 

«. ot for 6XM.pl* , * polycarbonate 

230. ie formed or. iui 
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9^"b and i s 
, ■ the outgoing f«e 23b, 
„ and nnnvexes in to light 
concavcc «d incident from the 

configured to disuse 1^ 

■„ e l to the incident f«« 
fitting device 1 

reflection pl*te 231. 
from the Teu5W 

Looiol provided on a H9 ht 

, ~ drive voltage tn tne 
configured to apyly * dr 6 ^.^ ie connected to 

LEDs 3, 30. 33; an, a control u»x ^ r#apectlvely through 

^ on each o £ LEDs 3., - i7G( i7B< 

CT3 l5fl 15B «nd control rebist 
. t „usi.tor. 15^, ISO- and< 

t i uht from the 

control. «h- 01 accord in<, « 

th* power supPiY 
in addition, control, th* ^ ^ ^ eimUltan ,ou S lY emit 

constructs, t-he LEDS 3R. q£ any 

, ■ >,(- ran be output- r u 
■ -.u. backlight ca« „ ara t- e lV 
light and white o 3B by ge p a rateJ-y 

lu „i»». from r.he 



color . 



[00191 . he i-jgut emitting 

Pig . 4 SM! - »— « — ; 9 in „ ra ^ 9 «- 

li9ht cittiM 1 aevice ! i. ti»t 

v.1 , 1-n© lig nt emitting 
. , assembly , ullw in 

m ou» t ed on tfc. Xi„»t ^^^^ iiember s 
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9 w 

l. v-vided. W .oxtx«"». suB3 t~t* 21 i- 

connect to th. ' \ „ ln , . soio., 13- 

4 1B bonded to tne «P« »« £ «- 3 * 
next, the c.se 4 ad „ es iv*. and cHe 

y ,l„ted d — — ""-^ , EDS 3 , 33. 3. - 

till, tne op»^ mounc Bul)B tr*t« 

r*i= licfht emitting 
ie then mounted onto the Htf 

21 . 

[0020] „^v. that the 

e 1lC 20 ifi confiaured «uch that 

. _ i iahC source . 
stat « Close to - poxnt ixg 230 , 

filv Effused within the l^ ht 
c«i be homogeneously 6Q% . n 

ir a ^illusion homogeneity of not les 

v^^-i aVi tries n relative 
cerW H of ^ bright the iignc .viae 

* in the outguing £»«=• 33b of 
can be ensured m tne a nre vent color 

, 23 T hia diffusion homogeneity con pr«v 

section 23. fllrt i w p«tl». 

•„ full rnlor liauid ciyb»1 a^P^ P 

bacKiiqnc w «. t u. 20 can 

furcher. the thickness of - . na 4a in the 

^ t-v, e opening «ia 
t-tie width Wi of tne 
be reduced by reducing the 

light emitting device 1. iigh1 _ 
• emitting *«vlce can he n.ounted on 

The light emitting ^ 
rnount substrate 21 ±» -uch * state 
fitting device mount ernitt ing device 

■dad Therefore, the ll3"t 
case 4 1. not Prov ■ ^ aevice mouIlL 

can be sa.ily D u« the H» 
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substrate 21. motm tAd onto 

Further, ^en the light emitting dcvxc 

, , ■ dcvice mount sues trace 21, 
the Ug*t emitting device 

-. -a C he connections 6R2 , * *< 

j >>w i-ne solder 13 xii t"c 
performed by tne soxu 

the lower e urfac 6 2c of the board 2A. as 
Provided on the lower ^ 

«r provided on the Bide face 
in the connection SC 3 proviae 

c a backward, 
prevent the board 2* n«. being toppled 

[00213 b -Wight apparatus 20, "hich i « an 

Fid b shows a backlight ap^ 

. „■ nt of th. flight apparatus 20 sho^ - 
alter n ft tive c«bod«.nt inc±dent 
piqr 2 This bacKlight apparatus 20 xnclu 

9 " nrovided on one side 

t-he light guide section ^ proviaea 
faces 23, of the light provide<i on each 

One light emitting device i x. P 
thereof. One g same ag chose 

93a The other points are 

■« Fia 2. According to tnis 
shown xn Fig. realized in 

• ^ rharacterietics can 
more homogeneous emission chara 

„ ■ c direction for th« backlight apparaU- 20. 
the widthwioc directxv" 



[n022J -,n which is another 

rig 6 shows a backlight W — tu. 20. 

a 3 0 shown m 

,1UIMt tu , 20 inrWdes inciflenn face* 

rlg . 2 . -cWitf* ,PP— 

a3 . v*ic» .« on >otn -1— »« 

. liaht amitr.ms device 1 

..ction » — ° n * 19 

provided thereon. ar - atuS 20. more 

. Fla 2 Accord™ to tnis b.cKXi.« „p«.t». 

1 . • ch , t a= t «i— c« »e r«li.-* 1- 

homogeneous emi^ 

for the backlight apparatus 20. 
longitudinal direction for th* ua 
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£° 0233 . A ught emitting device 

Fig. ' „*--irtn wherein * is • 

„f rhe invention, 

diag.a* .ho-i™ Ll» »P*" ob 

aeViC>5 ' , . diagram .l»-i«>« - meCal 

n (si Fig . ' 

,.«.» Prided uPPe, iow=r eur£ace o£ 

■7 (d) a digram showina 

device, and ng- ^ facilitation of 

~ — " mittin9 rr a -!T — — ~ 

„ ot and. ,n F«. ■ embo al,»o» t *aa 

-i according t° tnB 
fitting dev^e 1 accor aCCO r<Mng to 

as the lignr fitting devi 

th e fijr.t embodi^nt, -cep ^ ^ ag 

. r nf the opening 4<* m tne 
di.po.ed at the cent.r of ^ 8G , 

7 (a) Che bonding wires 7R . 7G. 
6 *o«n in ng- 7 (a) . . 1BCt ,„de fc. SC, of 

6B ^ v-rtlcally . uWlt an t lallY « 

on lead 6C in the second pediment 
common ieau 



shape . 



[0024] ? (a) , since 

A . cond embodiment. shown Flg " 

in this B .ca»d em ^ v . rM<=ally 

■ TS. 70. 7tJ and 8R, u»« 

th e bonding -ires .. lona i tudinal 

tended. tl» P«<* " ( , _ ln the direction of 

• c« be reducad. Thus, the size ^ <* 
direction can r>e 

length 3-> c a n m* reduced. 

£° 025] , liaht fitting devic 

pig . 8 is a diagram ^wmg a 1,3* - 
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F rhe invention, wherein HO ■ 
a third embodiment o£ the. inv 

e i. . Pl« view. » andp1g 

B , a , — ^ , (mJ . a 

. of understanding, i" r iS ' 

rinp case and. tne i-a* 
portion corresponding to the 

„ „ Tnla Ught emitting device >• .enorcllng to 
not shown. Tills i^" 1 - = e rhe 

, the invention has the s« construction 
e^odi^nt of the e^ai^nt, 
light . device t h ^ ^ 

, ^^t-e 2B having a leaa 
except that a substrate ^ 

„d instead of the printed ciro.it bo.ro 2* 
used xnstfcsi" r : a x a s 

v , n « 4 is formed o£ Che »mn« material 
correspondiuy to the cace 4, 



the base 2 

[U0261 



v. a lead tram, structure has the 

The substrate 2B having a lead 

to tho case * and, a* with th« fi»t 
case 4' corresponds to the 

- c a b«^e 2 formed o£ a material 
e^di.ent. comprise* ^ 

6B ftr active *. <, and . are ^0,^ 

-I,*-* A common lead 

is „ „ the Pinreiit, of «~ - - ieads « ... 

electron f,r. eB bR, . 6Q1. «i' 6Cl ' ^ 
comprise electro 

r baBe 2. ,nd connections 6K 2 , 6G 2 , 

uppRr surface 2, ul the ba S e connaCti on 
6C2 p , 0V ided on the .id* fa. 2b of Che base 

GG for G are .vt.anded coward Lh« 
ctj for r «i,rt the conneuuon CG 2 for c 

case4 .. A concave 2d fc — na -e 

, 1 2 The leads SR. 6G - 5B ' 

6 B,, 6C 2 is provided in tlie base 2. 
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-* - ^ bv pi ; to tho «» « «» — 

■ n fnr the base 2 into the 
material for the Dd into a 

„ Q a - cutting tbe i eefl 
provided vith the case - 

ana:1 ,n bending the lead frame, 
determined shape, and th«n 



pre 

[0027] 



When th. Xioht nittuw 

bacltl1g « .pp...™. « — 

rn CC^ provided on the Side 

6G-> , GD2 » * > '-^ ^ „,v»ot- 5 are 

4. and the fillip member 
provide with the ca-« fitting 

tad to the wiring Pattern provided ou the 
connected to tn wher eby the li^ht 

emitting device 1 10 
mount cubstrate 21 . 



ro02SJ v. « the light 

dina t n ,he third embodiment, *hon 
According to ^ = 

rtpvice ! is incorporated into 
emitting device ± mnimting the 

^ r-a^e 4 after mounting 

,r» the post-mounting wot* or the case 

2 °' the light fitting a^ice mount 

light fitting device emitting 

, t - 21 can be eliminated- Therefore, the Hgn 
aubsUatC 21 , , the lign t emitting device 

device 1 can n« easily punted onto the 

mo unt substrate 21. 8ub . trat e 

rruoture function as a heat »xnk. 
2B havina. a lead frame structure 

llig hl y he.t r c Ei6 unt p.* — can be produced. 



n •„!■« all Of Which ^it ^ identical 
Light emitting element*, all 

, fi the light fitting elements 
C olor light, may be uued a, the 
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the through -Hole piatiwy 
A on thP .ubBtmt, Hoarding the thr 

whicll generate a 

-i - -r- lioht emitting >- 

provided i^st uua.r ixg thr mifln-hoie 

o£ h^t. one or - plurality 

large — " _ light emicclng ■ 

ma „ tie pruv idea ni ^ ^ 
platings may oe 

[0030] 

_ r invention] 

[EI fecL of m deacri p t io C . wording 

A » i. ™.*t tro» en. tor-go"* a«or 

to tne lit** B » ilu ° 9 ae tD are r .i e -«a 

£ „ a of — ° 

from a ^ ■ _ i. „ r v, e all". By 

a m «tal connections i nto tne 
moral lavex <and me tax 
through a metal lay fitting elements 

of thio. vh«n a plurality of light 

. ch^e in color — 

reduced. ls increased, the 

• ^ the radiation surface 
Fu rL*«. --e the uafaV or-hle 
• „ efficiency can be improved, and thue, 
ra diatxon afifxcx.x. y lowere d power 

± ht wml tting elements, 
piip.nomena or J-J-y" 1 - _ 

C an be avoided. 

ta to a Plurality rende red 
t iT1 su ,h a state that the bonding wire 
out m sucn device m a 

This can reduce the size of 
eccentric ^ i5> plurality 

■ , rr, a direcLion in which the p^- 
direction perpendicular to a dire 

nt light emit tin, elements «r. a«ay.d 
[BRIEF DESCRIPTION OF THE DRAWINGS! 
[Fig. 11 
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-Maht fitting device in a 
pig . ! iB a diagram showing a ught 

f inve ntion. wherein Fiy . i ^ xe 

first embodiment of the mven _ vice 

^ surface of the Ught •mttting device. 
diagram C ho W in g the upper surface 

Fig n U» a cro^-.ectionai vie, t^» on U« 

the _r .-ace o* - light — — - — j 

«f t-tie- light emitting 

. , ^ i OWQ r surtsr.e Of the ^y" 
a diagram allowing the lower 



device . 

[fig- 2] 



Fig a i. a diasra* -no-ma - e " f ^ 

„, thu lig w er,i«in g d.v1« m the rl«* 

application o£ the us" 

v,»ovHuliL apparatuo, wherein 
rt f the invent.i nn to a DacXlxgtiL app 
embodiment of tne m 

a (fa) a croBS-gp.fitional view 
p±g . 2 (») iB a Plan view, Fig. 2 (b) 

„ o a cross- 

a b of Pig- a l a '- ana ri9 " 

taXeu on line B-B or a j 

actional v1p.w taxen on line c-c of Pig. 2 (-> • 

t . „ TlP n drive circuit i n tne 
Pig 3 is a diagram showiny «*n LED 

„ ■ - in the fir.t embodiment of the invention, 
light emitting device m the 

[Pig. 4] 

■t=fc±v« view of the principal part o£ an 
Fig. 4 is a perspective view 

the light emitting device in the first 
*«6en<blY comprising the ign 

into a bacKlignt 
^ *■ a „t of the invention incorporated into 
embodiment or tnc 

apparatus . 

T ls . pla* view .h«1nB «» e^oai^L o £ u» 



A I 



[Fig. 63 , ,. Ke 

of the light: emitting device m 
application of the 

■ , of tha lotion, -heT-Pin Fig. 7 (.) i» * 
onrl smboaimenc ot cue 

„, tl.e light emitting device, 

= h o«i. g th. upper surtace of tl» 1« 

(a Fia . , . — — * — 1 — PIOVlde ,1 

device and Fig. 7 [A) 
the upper »urf« of the HgW. e-xtt.ng dev.ee. 

a diagram showing the lower 



sec 
diatjram 



device 

U'ig- 8] 



~* rhe licrht emitting device. 
i-Ke unper mirface ol trie iigm- 
diagram showing the uppej. 

n (c) a cross-Rational vx«w 
Pig 8 (b) « front view, Fig. 0 (O 

l ■ e EE of Fi,- 8 la), an* Fig. * <«> - «°" " 
tanen on lm« E B or 

ae ctic na l vi,w ta*en on iln. F-F of Fig. 9 (■> ■ 
[Description of Reference Numerals! 
i: light omitting device, 
2: printed citcuit board, 
2a: upper surface, 
2b- lower surface, 
2c: side face, 
3! LED, 
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3B; blue LED, 

3Q. grfien LEU. 

3U.: red IjED» 

4: case, 

4- . case, 

4a r opening, 

5: filling member, 

6R< 6 G, SB: separate leads. 

6C: rnmrnon lead, 

fiB 6C,: ol^trnfle faces, 

6Rlr 6Gi, &Bi, 

6R>. 6G 2 . 6* a , 6C 2 : connections. 

6C,: *e*L radiating action, 

7R 7G< 7B , 8B . 8G. = *ondiu« wir«, 

B R. 9G. SB. 10*. 1° G ' 10E ' 

11, 13-. solders, 

12: resist. 

14; power supply, 

15R. 15B: transis toi s , 

16: control unit, 

17*. 1-7G, 17B: control resistors, 
2Q- backlight apparatus, 

21 - llg *t fitting device rcount .ab.trate, 

. £ac . of light «i«in« -vice -nt 
21a: upper surface 

substrate , 

2 2 . wi ring pattern, 

23: light guide section, 

23a: incident face, 
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23b: outgoing face, 

• 23 c: ltgliL guide section. 

•urface of light guide section. 
230a: lower svirtace uj- 

r c-e of light guidQ spf^tion, 
210b: upper surUce ot na 

231: reflection plate, 

232; diffusion plane, 

e: distance. 

Li length, and 

Wl , w 2 : widLlis . 




[NAME OF DOCUMRNTKf/AbSC^ 

I ABSTRACT] hcat 

[PROBLEM] To provid- a 11** — * — 

■ «h h«t radiation, cfficienr.y 
■ Q „ ,~ homogem -zed. neat j.ct«-»- 
radiating properties are homog 

^-^ pi obtained and. thut., tnc 
i, improved. *nd a compact structure » 

bc improve .nd unfavorable P^cna .ue* - 
COlor balance can be i^prov 

, t of light emitting element, and 
lowering in the output of ng 

<= service life can be avoided- 

Shortening of the service 

[MEANS ,0* »V« «- ~3 X— - ■ 

i nA SO are provide^ on the upper surface 2a and 
common lead 6C are pi 

£ e . „t . >■ R Polity of t™. 3K. »«. »» 

surface ot a " ailT , faf , p 

d in an array on the common le-d 6C on the u P p«r -face 
disposed m an provi<3ed ou the upper 

c base 2 The common lead 6C provxu 

2a of the case & ■ * 

. . 4-^ the common lead <5<- 
„ c 2a of the base 2 is connected to 
surface <-> «-"- 

3c of tbo base 2 throuyh through- 
provided on the lower surface 2c of 

--^»fed from the plurality of 
bole Plating IOC. 10B. Heat i-xatrf 

r 3 R 3G 3B io transferred through the common lead 

LED elements 3R, 3G, JB 

2a of the base 2 and the 
6C provided nn the upper surface 2a of 

, f . na 10G 10B to the common l««d 6C provided on 
through-hole plating 10G. iu* 

p and is released therefrom 
tu. „ -p I lie base 2 ana J- =• ■■- 
the lower nurtace 2b of Uie 

into the air. 
[SELECTED FIGURE] Fig. 1 
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[FIG. 8] 
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